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Description 



FIELD OF THE INVENTION 

5 [0001] This invention relates to a biological process for producing an optically active a-hydroxycarboxylic acid having 
a phenyl group. More particularly, it relates to a process for producing an optically active a-hydroxycarboxylic acid 
having a phenyl group as represented by formula (I) shown below, by the action of a microorganisnn capable of asym- 
metrically hydrolyzing a nitrile group of a racemic a-hydroxynitrile represented by formula (II) shown below. The optically 
active a-hydroxycarboxylic acid of formula (I) is of industrial importance as a starting material for synthesizing phar- 

10 maceuticals and agrochemicals, such as antibiotics, drugs acting on the sympathetic nervous system, anti-diabetic 
agents, and as a resolving reagent. 

BACKGROUND OF THE INVENTION 

IS [0002] Known processes for producing an optically active a-hydroxycarboxylic acid having a phenyl group include 
optical resolution of racemates by crystallization or chromatography and asymmetric synthesis through organochemical 
procedures. These processes generally involve complicated operations yet give only a low yield of a product. 
[0003] To overcome these problems, biological processes utilizing microorganisms have been proposed. For exam- 
ple, it has been proposed to asymmetrically hydrolyze substituted or unsubstituted mandetonitrile or substituted or 

20 unsubstituted mandelamide by the action of a microorganism belonging to the genus Alcaligenes. Pseudomonas, 
Rhodopseudomonas . Corvnebacterium . Acinetobacter . Bacillus . Mvcobacterium . Rhodococcus or Candida to obtain 
optically active mandelic acid or a derivative thereof, as disclosed in European Patent Publication No. 0 384 901 A 
(corresponding to JP-A-2-84198 (the term "JP-A" as used herein means an "unexamined published Japanese patent 
application")) and Applied and Environmental Microbiology . Vol. 57, pp. 3028-3032 (1991). It is also known to obtain 

25 a predominant proportion of R(-)-mandelic acid or a derivative thereof directly from racemic mandelonitrile or a deriv- 
ative thereof by the action of a microorganism belonging to the genus Pseudomon as. Alcaligenes. Acinetobacter, 
Caseobacter . Nocardia , Bacillus . Brevibacterium or Aureobacterium as disclosed in U.S. Patent 5,223,416 (corre- 
sponding to JP-A-4-218385, JP-A-4-99495 and JP-A-4-99496). 

[0004] However, the above publications do not disclose producing an optically active a-hydroxycarboxylic acid having 
30 a phenyl group represented by formula (I) nor what activity the above microorganisms have relating to producing an 
optically active a-hydroxycarboxylic acid having a phenyl group represented by formula (I). 

SUMMARY OF THE INVENTION 

35 [0005] The present inventors searched extensively for a microorganism capable of producing an optically active a- 
hydroxycarboxylic acid having a phenyl group with industrial advantages. As a result, for such purposes, they found it 
effective to use a microorganism belonging to the genus Rhodococcus . Alcaligenes . Brevibacterium or Pseudomonas. 
[0006] The present invention relates to a process for predominantly producing an optically active a-hydroxycarboxylic 
acid having a phenyl group, as represented by formula (I): 



wherein X represents a hydrogen atom, a hydroxyl group, an alkyi group having from 1 to 3 carbon atoms, an alkoxy 
group having from 1 to 3 carbon atoms, a thioalkyi group, a halogen atom, a phenyl group, a phenoxy group, an amino 
group or a nitro group, which is bonded to the o-, m-, or p-position; and n represents 1 or 2, 
50 which comprises reacting a microorganism capable of asymmetrically hydrolyzing a nitrile group of a racemic a-hy- 
droxynitrile represented by formula (II): 



40 




(I) 



45 



55 
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15 



20 



25 



wherein X and n are as defined above, 

and wherein said microorganism belongs to the genus Rhodococcus, Alcaligenes . Brevi bacterium or Pseudomonas 
or treated cells thereof with a racemic a-hydroxynitrile represented by formula (II) or a mixture of an aldehyde corre- 
sponding to said nitrile and prussic acid in a neutral to basic aqueous medium. 

[0007] The present invention is based on the fact that the a-hydroxynitrile of formula (II) easily racemizes in a neutral 
to basic aqueous medium in the dissociation equilibrium between the a-hydroxynrtrile and the corresponding aldehyde 
and prussic acid. The inventors found that the a-hydroxynitrile of formula (II) can be directly converted to an optically 
active a-hydroxycarboxylic acid having a phenyl group represented by formula (I) with predominance over a D^orm 
or an L-form by coupling the above-mentioned racemization reaction with the above-mentioned microorganism. The 
term 'with predominance" as used herein means that a D-form or an L-form is obtained from a racemic compound in 
a yield of from 50 to 100% based on the amount of reactant according to formula (tl). 

DETAILED DESCRIPTION OF THE INVENTION 

[0008] The microorganism which can be used in the present invention belongs to the genus Rhodococcus. Alcali- 
genes , Brevibacterium or Pseudomonas and is capable of asymmetrically hydrotyzing a nitrite group of a racemic a- 
hydroxynitrile of formula (II) to produce and accumulate an optically active a-hydroxycarboxylic acid having a phenyl 
group, represented by formula (I), in high concentration. 

[0009] The microorganism typically includes Rhodococcus sp. HT29-7 (PERM BP-3857), Alcaligenes sp. BC35-2 
(PERM BP-33181 Alcaligenes sp. BC12-2 (PERM P- 11 263), Alcaligenes sp. BC20 (PERM P-11 264). Alcaligenes sp. 
BC24 (PERM P-12063), Pseudomonas sp. BC-18 (PERM BP-4536), and Brevibacterium acetvticum (lAM 1790). Of 
these microorganisms. Rhodococcus sp. HT29-7, Alcaligenes sp. BC35-2, BC12-2, BC20 and BC24, and Pseu- 
domonas sp. BC-18 are novel strains which the inventors isolated from soil and deposited with National Institute of 
Bioscience & Human Technology (formerly. Fermentation Research Institute), Agency of Industrial Science & Technol- 
ogy under the respective deposit receipt numbers. Morphological and physiological properties of these strains are 
described below. Brevibacterium acetvlicum lAM 1790 is a known strain and available at Institute of Applied Microbi- 
ology, The University of Tokyo (I AM). 





HT29-7: 


30 


Shape 


polymorphic bacillus 




Gram's stain 


+ 




Spore 1 






Motility 




35 


Color of colony 


pink to orange 




Rod-coccus cycle 


+ 




Extension of peripheral cells of colony 


observed 




Formation of aerial hypha 


not observed 


40 


Oxidase 




Catalase 


+ 




Behavior toward oxygen 


aerobic 




Diamino acid of cell wall 


meso-diaminopimelic acid 




Gtycolyl test 


+ (glycolyl type) 


45 


Sugar composition of cell wall 






Arab i nose 


+ 




Galactose 


1 + 




Existence of quinone 


1 MK-9 (Hg) 



60 



55 



BC35-2. BC12-2, BC20, and BC24: 


Shape 


bacillus 


Gram's stain 




Spore 




Motility 


+ 


Plagellum 


peripheral 



3 




EP 0 610 049 B1 




(continued) 



BC35-2, BC12-2, BC20, and BC24: 


Oxidase 


+ 


Catalase 


+ 


OF test 


alkalization 


Production of 3-ketolactose 




Existence of quinone 


0-& 



10 



IS 



20 



BC-18: 


Shape 


bacillus 


Gram's stain 




Spore 




Motility 




Flagellum 


polar 


Oxidase 


; + 


Catalase 


1 + 


OF test 


0 



25 



30 



35 



40 



45 



SO 



55 



[0010] The above-described taxonomical properties were exannined by referring to Sergey's Manual of Systennatic 
Bacteriology (1986). The HT29-7 strain belongs to the genus Rhodgcoccus; BG35-2, BC12-2. BC20 and 8024 strains 
belong to the genus Alcaligenes ; and the BC-1 8 strain belongs to the genus Pseudomonas. 

[0011] Typical examples ot the compounds of formula (II) which can be used as a substrate in the present invention 
include phenyllactonitrile, 4-phenyl-a-hydroxybutyronitrile, 3-(2-methoxyphenyl)-lactonitrile, 3-(3-methoxyphenyl)-lac- 
tonitrile, 3-(4-methoxyphenyl)-lactonitrile, 4-(4-fluorophenyl)-a-hydroxybutyronitrile, 4-(2-ch!orophenyl)-a-hydroxybu- 
tyronitrlle, 4-(4-bromophenyl)-a-hydroxybutyronitrile. 4-(2-trifluoromethylphenyl)-a-hydroxybutyronitriIe, 4-(3-trifluor- 
omethyIphenyl)-a-hydroxybutyronitrile and 4-(2-hydroxyphenyl)-ot-hydroxybutyronitrile. 

[0012] Cultivation of the microorganism is carried out by using usual media containing assimilable carbon sources 
(e.g., glycerol, glucose, saccharose, malt extract, lactose, and fructose); assimilable nitrogen sources (e.g., casamino 
acid, meat extract, and yeast extract); and inorganic nutrients essentia! for growth (magnesium chloride, sodium sulfate, 
calcium chloride, manganese sulfate, iron chloride, and zinc sulfate). 

[0013] To obtain increased enzyme activity, an enzyme inducer preferably is added to the curture medium in the 
initial or middle stage of cultivation, in such a concentration as not to significantly inhibit growth. Suitable enzyme 
inducers include nitriles (e.g.. cinnamonitrile, benzyl cyanide, isobutyronitrile, p-phenylpropionitrile, benzonitrile, 2-, 3- 
or 4-cyanopyridine, 1-cyclohexenylacetonitrile, e-caprolactam, y-butyronitrile, and o-aminobenzonitrile); and amides 
(e.g.. isobutylamide, phenylacetamide, and 4-pyridinecarboxylic acid amide). 

[0014] Culturing is aerobically conducted at a pH of 4 to 10 and a temperature of 5 to 50°C, for a period of about 1 
to 7 days, until the maximum activity is reached. 

[0015] The asymmetric hydrolysis reaction can be carried out by suspending microbial cells harvested from the 
culture or treated microbial cells (e.g., dried cells, ruptured cells, a crude or purified isolated enzyme, immobilized 
microbial cells or an immobilized enzyme) in an aqueous medium (e.g., water and a buffer solution), and bringing a 
racemic a-hydroxynitrile of formula (II) or a mixture of an aldehyde corresponding to the nitrile and prussic acid into 
contact with the cell suspension. The reaction system should be maintained near neutral or basic in order to racemize 
the a-hydroxynitrile of formula (II). That is, the pH of the reaction system should be kept within a range of 6 to 11 , and 
preferably 7 to 10. 

[0016] The concentration of the substrate in the reaction system usually ranges from 0.1 to 10% by weight, and 
preferably from 0.2 to 5.0% by weight in terms of the racemic a-hydroxynitrile of formula (II), while varying depending 
on sensitivity of the enzyme to the aldehyde corresponding to the racemic a-hydroxynitrile of formula (II ) or prussic acid. 
[0017] To reduce enzyme denaturation by an aldehyde, sodium sulfite, acid sodium sulfite, sodium dithionite, potas- 
sium sulfite, acid potassium sulfite, potassium dithionite, ammonium sulfite, acid ammonium sulfite, or ammonium 
dithionite in an amount of 1 to 1000 mM may be added. 

[0018] The microorganism usually is used in an amount of 0.01 to 5.0% by weight on a dry basis based on the 
substrate. The reaction usually is conducted at a temperature of 0 to 50'C, and preferably 10 to 30'C, for a period of 
0.1 to 100 hours. 



4 
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[0019] The reaction product, i.e.. an optically active a-hydroxycarboxylic acid of formula (I), can be isolated from the 
reaction mixture by known procedures. For example, the microbial cells nnay be removed by centrifugation. and if 
desired, granular components, proteins, and polysaccharides may be removed by ultrafiltration or the like. The super- 
natant may be treated with activated carbon. Then, the supernatant is concentrated under reduced pressure or ex- 
tracted with an organic solvent in an acidic condition, followed by repeated recrystallization from benzene, etc. to obtain 
a high purity crystal. 

[0020] The present invention provides an industrially excellent process for preparing an optically active a-hydroxy- 
carboxylic acid having a phenyl group represented by formula (I) at almost quantitative selectivity and at high optical 
purity. 

[0021] The present invention will now be illustrated in greater detail with reference to Examples, but it should be 
understood that the present invention is not deemed to be limited thereto. All percentages are by weight unless oth- 
erwise indicated. 

EXAMPLE 1 

Preparation of L-3-PhenvHactic Acid 
(1) Culturing: 

[0022] Rhodococcus sp. HT29-7 (PERM BP-3857). Alcaligenes sp. BC35-2 (PERM BP-3318) or Brevibacterium 
acetvlicum I AM 1 790 was aerobically cultured in a medium having the following composition, with 0.05% benzyl cyanide 
added as an inducer, at 30'C for 72 hours. 



Medium Composition: 


Glycerol 


20 g 


Yeast extract 


3g 


Potassium primary phosphate 


6.8 g 


Sodium secondary phosphate 


7.1 g 


Sodium sulfate 


2.8 g 


Magnesium chloride 


0.4 g 


Calcium chloride 


0.04 g 


Manganese sulfate 


0.03 g 


Iron chloride 


0.006 g 


Zinc sulfate 


0.003 g 


Distilled water 


1000 m€ 


pH = 7.5 





(2) Asymmetric Hydrolysis: 

[0023] Microbial cells harvested from the culture were washed with a 50 mM phosphoric acid buffer solution (pH=8.2) 
by centrifugation and suspended in the same buffer solution containing 10 mM phenyllactonitrile at such a cell con- 
centration as to have an optical density at 630 nm (OD^q) of 20. The cell suspension was allowed to react at 30*C for 
96 hours while shaking. 

[0024] After completion of the reaction, the microbial cells were removed by centrifugation. The content of phenyllactic 
acid in the supernatant was determined by liquid chromatography (column: WakosiKg>ODS 5C1B; carrier solution: 0.1 M 
phosphoric acid:acetonitrile=3:1 by volume; monitor: 254 nm). The supernatant was adjusted to pH 1 2 with 6N NaOH 
and extracted twice with an equal amount of ethyl acetate to remove any unreacted phenyllactonitrile. The aqueous 
layer was adjusted to pH 1 .2 with sulfuric acid and extracted twice with an equal amount of ethyl acetate. The extract 
was evaporated to dryness in an evaporator, and the residue was dissolved in water and analyzed on an optical res- 
olution column (MCI gel CRS-10W; carrier solution: 2mM CuS04.5H20:acetonitrile=85:15 by volume). The results 
obtained are shown in Table 1 below. 
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TABLE 1 



Microorganism 


Yield 


Optical Purity (L-Form) 


(mM) 


(%Ge) 


HT29-7 


6.0 (60%) 


60 


BC35-2 


0.55 (5.5%) 


45 


lAM 1790 


9.9 (99%) 


10 



EXAMPLE 2 

Preparation of L-3-Phenvllactic Acid 

[0025] Microbial cells of HT29-7 strain or I AM 1790 strain harvested in the same manner as in Example 1 were 
suspended in a phosphoric acid buffer solution (pH=8.2) containing 10 mM phenylatdehyde and 10 mM potassium 
cyanide to a cell concentration of OD^ao = 20. The cell suspension was allowed to react at 30°C for 96 hours with 
shaking. 

[0026] The reaction mixture was worked-up in the same manner as in Example 1 . The phenyllactic acid content and 
its optical purity were determined in the same manner as in Example 1, with the results shown in Table 2 below. 



TABLE 2 



Microorganism 


Yield 


Optical Purity (L-Form) 


(mM) 


(%ee) 


HT29-7 
lAM 1790 


7.1 (71%) 
9.8 (98%) 


64 
14 



EXAMPLE 3 

30 

Preparation of L-4-Phenvl-a-hvdroxvbutvric Acid 

[0027] Microbial cells of HT29-7 strain han/ested in the same manner as in Example 1 were suspended in a phos- 
phoric acid buffer solution (pH=8.2) containing 10 mM 4-phenyl-a-hydroxybutyronitrile to a concentration of ODgao = 
35 20. The cell suspension was allowed to react at 30*C for 96 hours with shaking. Further, the same reaction was carried 
out in the presence of 100 mM sodium sulfite for reducing enzyme denaturation by the aldehyde. 
[0028] The reaction mixture was worked-up in the same manner as in Example 1. The 4-phenyl-a-hydroxybutyric 
acid content and the optical purity were determined in the same manner as in Example 1 , with results shown in Table 
3 below. 

40 

TABLE 3 



Microorganism 


Sodium Sulfite 


Yield 


Optical Purity (L-Form) 






(mM) 


(%ee) 


HT29-7 


not added 


9.4 (94%) 


87 


n 


added 


9.9 (99%) 


91 



EXAMPLE 4 

Preparation of L-3-Phenvllactic Acid 
(1) Culturing: 

[0029] Pseudomonas sp. BC-18 (PERM BP-4536) was aerobically cultured in a medium having the following com- 
position, with 0.03% 1-cyclohexenylacetonitrile added as an inducer, at 30^*0 for 3 days. 



6 




Medium Composition: 


Glycerol 


20 g 


Yeast extract 


6g 


Metal satt mixed solution* 


5m€ 


1M Sodium sulfate 


2rr\l 


50 mM Phosphoric acid buffer solution (pH=7.5) 


993 mi 



* Sodium sulfate (56 g), magnesium chbride (8 g), calcium chloride (0.8 g). manganese sulfate (0.6 g), Iron chloride (0.12 g) and zinc sulfate (0.06 
10 g) in distilled water (1 00 m€) 



75 



20 



25 



(2) Asymmetric Hydrolysis: 

[0030] Microbial cells harvested from the culture were washed with a 50 mM phosphoric acid buffer solution (pH=7.5) 
by centrifugation and suspended in a phosphoric acid buffer solution having a prescribed pH and containing 20 mM 
phenyllactonitrile at a cell concentration of OD63o=29.0. The cell suspension was allowed to react at 30°C for 24 hours 
while shaking. 

[0031] After completion of the reaction, the microbial cells were removed by centrifugation. The content of phenyllactic 
acid in the supernatant was determined by liquid chromatography (column: Wakosil ODS 5C18; carrier solution: 0.1 M 
phosphoric acid:acetonitrile=7:3 by volume; monitor: 254 nm). The supernatant was adjusted to pH 9.0 with 6N NaOH 
and extracted twice with an equal amount of ethyl acetate to remove any un reacted phenyllactonitrile. The aqueous 
layer was adjusted to pH 2.0 with sulfuric acid and extracted twice with an equal amount of ethyl acetate. The extract 
was evaporated to dryness in an evaporator, and the residue was dissolved in water and analyzed on an optical res- 
olution column (MCI gel CRS-10W; carrier solution: 2mM CuS04-5H20:acetonitrile=85:1 5 by volume). The results 
obtained are shown in Table 4 below. 



TABLE 4 



30 



35 



Microorganism 


pH 


Yield 


Optical Purity (L-Form) 


(mM) 


(%ee) 


BC-18 


6.0 


12.37 (61.9%) 


21.1 


■1 


6.5 


11.35 (56.8%) 


42.5 


II 


7.0 


11.15 (55.8%) 


48.0 


II 


7.5 


11.00 (55.0%) 


63.8 


n 


8.0 


11.02 (55.1%) 


61.4 


II 


8.5 


14.05 (70.3%) 


74.1 


u 


9.0 


13.90 (69.5%) 


73.8 



40 



45 



Claims 

1. A process for predominantly producing an optically active a-hydroxycarboxylic acid having a phenyl group as 
represented by formula (I): 



so 



55 



(CH2)n-CH-C00H 
OH 



(I) 



wherein X represents a hydrogen atom, a hydroxyl group, an alkyi group having from 1 to 3 carbon atoms, an 
alkoxy group having from 1 to 3 carbon atoms, a thioalkyi group, a halogen atom, a phenyl group, a phenoxy group, 
an amino group or a nitro group, which is bonded to the o-, m-, or p-position; and n represents 1 or 2, 
which comprises reacting a microorganism capable of asymmetrically hydrolyzing a nitrile group of a racemic a- 
hydroxynitrile represented by formula (II): 



7 




40 



SO 
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OH 



wherein X and n are as defined above, 

and wherein the microorganism belongs to the genus Rhodococcus, Aicaliaenes . Brevibacterium or Pseudomonas 
or treated cells thereof with a racemic a-hydroxynitrile represented by formula (II) or a mixture of an aldehyde 
10 corresponding to said nitrile and prussic acid in a neutral to basic aqueous medium. 

2. A process as claimed in Claim 1, wherein said microorganism has the properties of Rhodococcus sp. HT29-7 
(PERM BP-3857), Alcaligenes sp. BC35-2 (PERM BP-3318), Alcaliqenes sp. BC12-2 (PERM P-11263). Alcali- 
qenes sp. BC20 (PERM P-11 264), Alcaligenes sp. BC24 (PERM P-1 2063), Pseudomonas sp. BC-18(PERM BP- 

is 4536^. or Brevibacterium acetylicum (I AM 1790). 

3. The process as claimed in Claim 1 , wherein a-hydroxynitrile is phenyllactonitrile, 4-phenyl-a-hydroxybutyronitrile, 
3-(2-methoxyphenyl)-lactonitrile, 3-(3-methoxyphenyl)-lactonitrile, 3-(4-methoxyphenyl)-lactonitrile. 4-(4-fluoroph- 
enyl)-a-hydroxybuty^onitrile, 4-(2-chIorophenyl)-a-hydroxybutyronitrile. 4-(4-bromophenyl)-a-hydroxybutyroni- 

20 trile, 4-(2-trifluoromethylphenyl)-a-hydroxybutyronitrile, 4-(3-trifluoromethylphenyl)-a-hydroxybutyronitrile and 4- 

(2-hydroxyphenyl)-a-hydroxybutyronitrile. 

4. The process as claimed in Claim 1 . wherein the reaction occurs in a system having a pH of 6 to 11. 

25 5. The process as claimed in Claim 1 . wherein the yield of the compound according to formula (I) in the reaction is 
50 to 100% based on the amount of the a-hydroxynitrile according to formula (II). 

6. The process as claimed in Claim 1 , wherein the reaction occurs in the presence of a member selected from the 
group consisting of sodium sulfite, acid sodium sulfite, sodium dithionite, potassium sulfite, acid potassium sulfite, 

30 potassium dithionite. ammonium sulfite, acid ammonium sulfite, and ammonium dithionite, in an amount of 1 to 

1000 mM. 

7. The process as claimed in Claim 1 , wherein the microorganism belongs to the genus Rhodococcus. 
35 8. The process as claimed in Claim 1 , wherein the microorganism belongs to the genus Alcaligenes. 

9. The process as claimed in Claim 1 , wherein the microorganism belongs to the aenus Brevibacterium. 

10. The process as claimed in Claim 1 , wherein the microorganism belongs to the genus Pseudomonas. 



Patentanspruche 

1 . Verfahren zur ubenwlegenden Herstellung etner eine Phenylgruppe aufweisenden optisch aktiven a-Hydroxycar- 
45 bonsaure der Pormel (I): 



^ OH 



COOH 

(I) 



worin X ein Wasserstoffatom, eine Hydroxylgruppe, eine Alkylgruppe mit 1 bis 3 Kohlenstoffatomen, eine Alkoxy- 
gruppe mit 1 bis 3 Kohlenstoffatomen, eine Thioalkylgruppe, ein Halogenatom, eine Phenyl-. Phenoxy-, Amino- 
55 Oder eine Nitrogruppe, welche an die o-. m- oder p-Position gebunden sind, und n 1 oder 2 darstellen, 

wobei man einen Mikroorganismus, der da2u befahigt ist, eine Nitrilgruppe eines razemischen a-Hydroxynitrils 
der Formel (II) asymmetrisch zu hydrolysieren: 



8 




25 



35 



SO 
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/^>— (CH2),-CH-CK (II) 



worin X und n wie oben definiert sind, 

und wobei der Mikroorganismus zum Genus Rhodcxoccus. Alcaligenes, Brevibacterium oder Pseudomonas oder 
zu behandelten Zellen dazu gehort, mit einem razemischen a-Hydroxynitril der Formel (II) oder einer Mischung 
10 eines dem genannten Nitrll entsprechenden Aldehyds und aus Blausaure in einenn neutralen bis basischen wass- 

rigen Medium reagieren laBt. 

2. Verfahren gema3 Anspruch 1, worin der genannte Mikroorganismus die Eigenschaften von Rhodococcus sp. 
HT29-7 (PERM BP-3857), Alcaligenes sp. BC35-2 (PERM BP-3318), Alcaligenes sp. BC12-2 (PERM P-11263), 

15 Alcaligenes sp. BC 20 (PERM P-1 1264), Alcaligenes sp. BC24 (PERM P-1 2063), Pseudomonas sp. BC-18 (PERM 

BP-4536) Oder von Brevibacterium acetylicum (I AM 1790) hat. 

3. Verfahren gemaB Anspruch 1 , war in das a-Hydroxynitril Phenyllactonitril, 4-Phenyl-a-hydroxybutyronitril, 3-(2-Me- 
thoxyphenyl)lactonitrtl, 3-(3-Methoxyphenyl)lactonitril, 3-(4-Methoxyphenyl)lactonitril. 4-(4-Fluorphenyl)-a-hydro- 

20 xybutyronitril,4-(2-Chlorphenyl)-a-hydroxybutyronitril.4-(4Bromphenyl)-a-hydroxybutyronitril.4-(2-Trifluormethyl- 

phenyl)-a-hydroxybutyronitril, 4-(3-(Trifluormethylphenyl)-a -hydroxybutyronitril und 4-(2-Hydroxypheny!)-a-hy- 
droxybutyronitril ist. 



4. Verfahren gemaB Anspruch 1 , worin die Reaktion in einem System mit einem pH-Wert von 6 bis 11 erfolgt. 

5. Verfahren gemaR Anspruch 1, wobei die Ausbeute der Verbindung der Pormel (I) in der Reaktion 50 bis 100% 
betragt, bezogen auf die Menge des a-Hydroxynitrils der Pormel (II). 

6. Verfahren gemaB Anspruch 1 , worin die Reaktion in der Gegenwart eines Mitglieds, ausgewahit aus der Gruppe, 
30 bestehend aus Natriumsulfit, saurem Natriumsulfit, Natriumdithionit, Kaliumsulfit, saurem Kaliumsulfit, Kalium- 

dithionit, Ammoniumsulfit, saurem Ammoniumsutfit und aus Ammoniumdithionit, in einer Menge von 1 bis 1000 
mM erfolgt. 



7. Verfahren gemalB Anspruch 1 , worin der Mikroorganismus zum Genus Rhodococcus gehort. 

8. Verfahren gemaB Anspruch 1, worin der Mikroorganismus zum Genus Alcaligenes gehort. 

9. Verfahren gemaB Anspruch 1, worin der Mikroorganismus zum Genus Brevibacterium gehort. 
40 10. Verfahren gemaB Anspruch 1, worin der Mikroorganimus zum Genus Pseudomonas gehort. 

Revendications 

45 1 . Proc6d6 permettant de produire de mani6re pr6dominante un acide a-hydroxycarboxylique opttquement actif con- 
tenant un groupe ph6nyle, tel que repr6sent6 par la formule (I) : 



(CH^) ,-CH-COOH (I) 



X OH 



dans laquelle X repr6sente un atome d'hydrog6ne, un groupe hydroxyle, un groupe alkyle ayant de 1 ^ 3 atomes 
55 de carbone, un groupe alcoxy ayant de 1 & 3 atomes de carbone, un groupe thioalkyle, un atome d'halog6ne, un 

groupe ph§nyle, un groupe ph6noxy, un groupe amino ou un groupe nitro qui est li^ en position o, m ou p ; et n 
vaut 1 ou 2, ledit proc6d6 consistant k faire r6agir un micro-organ isme capable d'hydrolyser de mani^re asym6- 
trique un groupe nitrile d'un a-hydroxynitrile rac^mique repr6sent6 par la formule (II) : 
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dans taquelle X et n sont d^finis comme ci-dessus, et dans lequel ledit micro-organisme appartient au genre 
Rhodococcus . Alcaliqenes . Brevibacterium ou Pseudomonas ou des cellules de ceux-ci trattees avec un a-hy- 
10 droxynitrile racemique represente par la tormule (II) ou bien un nnelange d'un aldehyde correspondant audit nitrile 

et d'acide prussique dans un milieu aqueux allant de neutre a basique. 

2. Proced6 selon la revendication 1 , dans lequel ledit microorganisme possede les propri6t6s de Rhodococcus sp. 
HT29-7 (PERM BP-3857), Alcaliqenes sp. BC35-2 (PERM BP-3318). Alcaligenes sp. BC12-2 (PERM P-11263), 

15 Alcaliqenes sp. BC20 (PERM P- 11 264), Alcaligenes sp. BC24 (PERM P-1 2063), Pseudomonas sp. BC-18 (PERM 

BP-4536) ou Brevibacterium acetylicum (I AM 1790). 

3. Proc6d6 selon la revendication 1 , dans lequel I'a-hydroxynitrile est le ph6nyllactonitrile, le 4-ph6nyl-a-hydroxybu- 
tyronitrile, le 3-(2-m6thoxyph6nyl)-lactonitrile, le 3-(3-m6thoxyph6nyl)-lactonitrile, le 3-(4-m6thoxyph6nyl)-lactoni- 

20 trile,, le 4-(4-fluoroph6nyl)-a-hydroxybutyronitrile, le 4-(2-chloroph6nyl)-a-hydroxybutyronitrile, le 4-(4-bromoph6- 

nyl)-a-hydroxybutyronitrile, le 4-(2-trifluorom6thylph6nyl)-a-hydroxybutyronitrile, le 4-(3-trifluorom6thylph6nyl)-a- 
hydroxybutyronitrile et le 4-(2-hydroxyph6nyl)-a-hydroxybutyronitrile. 

4. Proc6de selon la revendication 1 , dans lequel la reaction se fait dans un syst^me ayant un pH de 6 ^ 11 . 

25 

5. Procede selon la revendication 1 , dans lequel le rendement en compose suivant la formule (I) dans la reaction est 
de 50 a 100 % sur la base de la quantite d'a-hydroxynitrile suivant la formule (II). 

6. Procede selon la revendication 1 , dans lequel la reaction se fait en presence d'un element choisi dans le groupe 
30 comprenant le sulfite de sodium, le sulfite de sodium acide, le dithionite de sodium, le sulfite de potassium, le 

sulfite de potassium acide, le dithionite de potassium, le sulfite d'ammonium, le sulfite d'ammonium acide ou le 
dithionite d'ammonium, en une quantite de 1 h 1000 mM. 

7. Proc6d6 selon la revendication 1, dans lequel le micro-organisme appartient au genre Rhodococcus. 
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8. Procede selon la revendication 1, dans lequel le micro-organisme appartient au genre Alcaligenes. 

9. Procede selon la revendication 1, dans lequel le micro-organisme appartient au genre Brevibacterium. 
40 10. Procede selon la revendication 1, dans lequel le micro-organisme appartient au genre Pseudomonas. 



45 
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